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@ Tine invention relates to a starter device compris- 
ing: a planetary speed reduction gear (15) in which 
planet gears (16) revolve to reduce a rotation speed 
of the armature shaft (5) of an electric motor; a 
carrier (44) supporting the planet gears (16) and to 
which rotation of the armature shaft (5) is transmitted 
through the planetary speed reduction gear (15); an 
output shaft (43) in which the front portion Is smaller 
in diameter than the rear portion, the- output shaft 
(43) being engaged with the front end portion of the 
carrier (44) so that rotation is transmitted to the 
output shaft (43) through the carrier (44); a C-shaped 
snap ring (45) fitted in the output shaft (43) at the 
rear end to hold the rear end of thie carrier (44); a E- 
shaped snap ring (46) fitted in the output shaft (43) 
ahead of the C-shaped snap ring (45) to hold the 
front end of the carrier (44); a clutch outer (48) which 
is coupled to the middle portion of the output shaft 
(43) through helical spline gears (48a) formed there- 
on so that rotation of the output shaft (43) is trans- 
mitted thereto; a clutch Inner (49) in which the rear 
end portion thereof is coupled through a plurality of 
rollers (50) to the clutch outer (48), thus forming an 
oyer-running clutch (47) to transmit rotation in one 
direction; a bearing (51) fitted in a front bracket (42) 
of the electric motor to support the middle portion of 



the clutch Jnner (49); and a pinion (52) mounted on 
the front end portion of the clutch inner (49). The 
clutch inner (49) has a middle portion smaller in 
diameter, and a front end portion is smaller iri diam- 
eter than the middle portion. 
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Background of the Invention 

This invention relates to a starter device pro- 
vided for an engine In which the rotation of the 
arnnature shaft of a DC motor is ; transmitted 
through a planetary speed reduction gear to the 
output shaft, and the rotation of the latter- is trans- 
■ mitted to an over-running clutch to rotate a pinion 
thereby, to start the engine. 

Fig. 3 is a sectional side view showing essen- 
tial components of a conventional starter device. In 
Fig. 3, reference numeral 1 designates a DC motor. 
An armature shaft 5 is extended fronn the armature 
2 of the motor 1 . A small gear, namely, a sun gear 
5a Is formed on the front end portion of the ar- 
mature shaft 5. Further in Fig. 3, reference numeral 
. 6 designates a yoke which has field magnets on. its 
cylindrical ihner wall. The yoke 6 is connected to a 
• front bracket 8 and a rear bracket 9. 

Reference numeral 10 designates an" output 
shaft coupled through a steel ball 11 to the front 
end of the armature shaft 5 in such a manner that 
the former 10 Is coaxial with the latter 5. The front 
end portion of the arnriature shaft 5 is engaged 
through a bearing 13 with a hole.fonned in the rear 
end face of the output shaft 10. Reference numeral 
15 designates a planetary speed reduction gear 
. designed as follows: Reference numeral 16 des- 
ignates a plurality of planet gears engaged with the 
sun gear 5a which are isupported through bearings 
18 on support pins 17, respectively. The support 
pins 17 are fixedly embedded in a carrier 10a 
which is a flange formed on the output shaft 10 at 
the rear end. Reference numeral 19 designates an 
internal gear frame secured to the Inner wall of the 
front bracket 8*. The Internal gear frame 19 has an 
internal .gefar 19a in Its Inner cylindrical wall, which 
is engaged with the planet gears 16 to turn the 
latter. The rear end portion of the output shaft 10 is 
supported through a bearing 21 on the Inner cylin- 
drical wall of the front end portion of the internal 
gear frame 19. - 

Further in Fig. 3, reference numeral 22 des- 
ignates an over-running - clutch mounted on the . 
output shaft Id, which is a .conventional. one. The 
over-running clutch -22 is designed as follows: The 
over-rurining clutch 22 comprises a clutch outer 23' 
and a. clutch inner 24. The clutch outer '23 has a 
helical spline gear 23a engaged With a helical 
spline gear 10b formed on the output shaft 10. The 
clutch inner 24 is adapted to transmit rotation 
through rollers 25 to the clutch outer 23 in one 
way. The clutch inner 24 is supported through a 
bearing 12 on the front bracket 8, and supports the 
front- end portion of the output shaft- 10 through a 
bearing 29. Further In Fig. 3. reference numeral 26 
designates a pinion formed on the front end portion 
of the clutch inner 24. the pinion 26 being engaged 



with the ring gear of the engine as the over-running 
clutch moves forwardly; 27, an engaging ring which 
is mounted on the clutch outer 23 and secured with 
a snap ring; and 30, a stopper mounted on the 
5 output shaft 10, to regulate the fonA^ard position of 
the over-running clutch 22. 

Further in Fig. 3, reference numeral 31 des- 
ignates an electro-magnetic switch mounted on the 
front bracket 8. The electro-magnetic switch 31 has 
10 a movable iron, core, namely, a plunger 32 with 
which a hook 33 is engaged in such a manner that 
the front end portion is protruded outside. The 
electro-magnetic switch 31 is provided with a shift 
lever 34. The upper end portion of the prongs of 
75 the shift lever are engaged with the hook 33, and 
the lower end portions with the engaging ring 27 in 
an axial direction. The shift lever 34 has a pro- 
truded portion 34a at the middle through which it is 
supported by the front bracket 8 in such a manner 
20 that the shift lever is swingable about it. A closing 
member 35 of rubber is fitted in a cut fornned in the 
front bracket 8. 

The. operation of the conventional starter de- 
vice thus constructed will be described. When the 
25 start switch of the engine installed, for Instance, on 
a motor vehicle is turned on, the exciting coll (not 
shown) of the electro-magnetic switch 31 is en- 
ergized, so that the plunger 32 is attracted in- 
wardly; that is, it is moved backwardly to turn the 
30 shift lever 34 counterclockwise in Fig. 3- through the 
hook 33; that is, the over-running clutch 22 Is 
moved forwardly. As a result, the pinion 26 is 
shifted info mesh with the ring gear of the engine. 
As the plunger 32 is moved backwardly as was 
35 described above, the movable contact is also 
moved backwardly into enjgagement of a pair of 
stationary contacts (not shown), thus completing 
the armature circuit of the DC motor 1 . Hence, the 
armature 2 is rotated. The rotation of the armature 
40 2 is transmitted through the planetary speed reduc- 
tion gear 15 to the output shaft 10. The rotation of 
the output shaft 10 is transmitted through the over- 
running clutch 22 to the pinion . 28, thereby to rotate 
the ring gear of the engine. 
45 When the engine Is started In this manner, it 

turns the pinion 26 in the same direction at high 
speed; however, the drive force is not applied to 
the side of the armature shaft 5 because the over- 
running clutch 22 is interposed therebetween. 
60 As was described above, the pinion 26 is 

formed on the front end portion of the extension of 
the clutch Inner 24. Therefore, when the specifica- 
tion of the pinion 26 is changed, it is necessary to . 
change that of the over-running clutch. This is 
55 rather troublesome in production. 

Furthermore, since the stopper 30 is provided 
inside the inner cylindrical wall of the pinion 26, the 
inside diameter of the latter 26 cannot be reduced, 
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and accordingly it is not permitted to reduce the 
number of teeth of the pinion 26. Moreover, the 
bearing 12 is nnounted on the front end portion of 
- the extension of the clutch inner 24. and therefore 
the outside diameter of the pinion 26 cannot be 6 
increased, and accordingly it is not permitted to 
increase, the number of teeth of the pinion. Thus, in 
the conventional starter device, the pinion is greatly 
limited in the degree of freedom in designing it. 

Furthermore, the outside diameter of the exten- io 
sion of the clutch inner 24 must be equal to or 
larger than the outside diameter of the pinion 26. 
This may result in an Increase in weight of the 
clutch inner, adversely affecting the meshing of the 
pinion with the ring gear of the engine. 76 

Summary of the Invention 

Accordingly, an object of this invention is to 
eliminate the above-KJescribed difficulties accom-r 20 
panying a conventional starter device. More specifi- 
cally, an object of the invention is to provide a start 
device in which the limitation on the. change in the 
number of teeth of the pinion is eased to make it 
unnecessary to change the over-running clutch^, 25 
and Fn which the clutch inner is reduced In weight, 
thus allowing the pinion to smoothly mesh with the 
ring gear. . 

In a starter- device according to this invention, 
the front half of the output shaft is smaller in so 
diameter than the rear half, tiie carrier supporting 
the planet gears through support pins is mounted 
oh the rear end portion of the output shaft, and ^ • 
circumferentially engaging means is employed to 
transmit the rotation. A first snap ring is fitted in the 35 
output shaft 9t the end, to hold the rear end of the 
carrier. The clutch outer of the over-running clutch 
is mounted on the front portion of the rear half of 
the output shaft in such a manner that the former is 
coupled to the latter through spline gears formed 40 
thereon. A second snap ring Is fitted In the output 
shaft between the front end of the carrier and the 
rear end of the ciutch outer. The middle portion of 
the clutch inner, which is made smaller in diameter 
than the rear end portion, is supported through a 45 
bearing on the front bracket, and supports the 
output shaft through a bearing. And the front end 
portion of the clutch inner,, which is made smaller 
in diameter than the middle portion, supports the- 
pinion through spline gears formed thereon. 50 

In the starter device of the invention, the front 
half of the output shaft, the middle portion of the 
clutch inner put on the front half of the output shaft 
through the bearing is smaller in diameter, and the 
front end portion of the clutch inner is smaller in 55 
diameter than the middle portion, and is engaged • 
with the pinion through the spline gears formed 
thereon. Owing to this construction, the weight of 



the clutch inner is reduced, and It can be achieved 
with ease to change the number of teeth of the 
pinion. The clutch outer is mounted on the rear half 
of the output shaft from behind in such a manner 
that the former is engaged with the latter through 
helical spline gears formed thereon. Thereafter, the 
carrier is mounted on the rear end portion of' the 
output shaft, and is then moved, towards the clutch 
outer to expose the rear end portion of the output 
shaft. Under this condition, the first snap ring is 
fitted in the output shaft. Then,, the carrier is moved 
backward ly to cause the first snap ring to hold the 
bottom of a circular recess formed in the carried. A \ 
second snap ring is fitted in the output shaft be- 
tween the front end of the carrier and the rear end 
of the clutch outer, to hold the rear end of. the 
carrier, thereby to secure the carrier to the output 
shaft in a direction of axis. • 

Brief Description of the Drawings 

Fig. 1 is a longitudinal sectional view showing 
essential components of one exarhple of a starter 
device according to this invention. 

Fig^ 2 shows a procedure of mounting a carrier 
and a clutch outer on an output shaft. More specifi- 
cally, the part (A) of Fig. 2 is a sectional view-, 
showing the clutch outer and the carrier mounted, 
on the output shaft with a first snap ring fitted in 
the latter. , and the part (B) of Fig. 2 is a sectional 
view showing , a second snap ring fitted in the 
output shaft with tiie carrier moved backwardly to" 
be set in place. 

. Fig. 3 is a sectional side view showing essen- 
tial components of a conventional starter device. 

Embodiment(sj of the Invention 

Fig. 1 shows one example of a starter device 
according to this invention. In Fig. 1. reference 
numerals or characters 5, 5a, 11, 13, 15 through- 
19, 19a, 21, 29, 34, 34a and 35 designate the same 
components as those in Fig. 3, and a DC motor 1 
(not shown) and an electro-magnetic switch 31 .(not 
shown) are also the same as those in Rg: 3. 
Further in Rg. 1, reference numeral 41 designates 
an end plate mounted on the yoke 40 of the DC 
motor; 41 , a front bracket coupled to the yoke 40; 
and 43, an output shaft which supports the front 
end portion of, the armature shaft 5 with a bearing 
13. The output shaft 43 is coupled to the armature 
shaft 5 through the steel ball 11 in such a manner 
that the former 43 is coaxial with the latter- 5. A 
spline gear 43a is formed on the rear end portion 
of the output shaft 43. In addition, a helical spiihe 
gear 43b is formed on the rear end portion of the 
output shaft 43 between the spline gear 43a and 
the middle thereof. A stopper 43e is mounted on 
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the rear end portion of the output shaft 43 so as to 
abut against a helical spline gear formed on the 

• clutch outer. The front- half of the output shaft is 
^ smaller . in diameter than the rear half. Further In 

Fig. 1 , reference numeral 44 -designates a carrier 5 
comprising a flange, and support pins 17 embed- 
ded iri it. The carrier 44 is engaged with the output 
shaft 43 at the rear end, in such a manner that It is 
coupled to the spline gear 43a. The carrier 44 is 
held on the output shaft 43 as follows: A first snap 70 
ring (such as a C-shaped snaiD.ring) 45 mounted 
on the output shaft 43 at the rear end holds the 
rear end of the carrier 44, and a second snap ring 

* (such as an E-shaped snap ring) 46 mounted on 

the output shaft 43 holds the front end of the 15 
carrier 44. 

Further in Fig. 1, reference numeral 47 des- 
ignates an over-running clutch mounted on the 
output shaft 43 in such a manner that it is movable 
along the latter 43. The over-running clutch 47 is 20 
designed as follows: That is, the over-running 
clutch 47 comprises: a clutch outer 48 with a 
helical spline gear 48a whteh is engaged with the. 
helical spline gear 43b of the output shaft for 
transmission of rotation; and a clutch Inner 49 for 25 
transmitting rotation through rollers 50 to the clutch 
outer 48 in one direction. The clutch inner 49 has a 
middle portion smaller in diameter at which it is 
supported through a bearing 51 on the front brack- 
et 42 and supports the front end portion of the 30 
output shaft 43 through a bearing 29. The front end 
portion of the clutch Inner 49 is smaller in outside 
diameter than the middle portion, and has a spline 
gear 49a on it. An engaging ring 57 is fixedly • 
mounted on the clutch outer 48. in such a manner 35 
thiat it is- engaged with the end portion'' of the shift 
lever 34. 

Further in Fig. 1, reference numeral 52 des- 
ignates a pinion which is put on the front end 
pqrtlon of the clutch inner 49 in such a manner that 4o 
it.Js spline-connected to the latter. A stopper 53 is . 

' provided to hold the pinion 52 at the front end. and 
the pinion 52 is urged forwardly by a compression 
spring 54. The carrier 44 and the clutch outer 48 
are coupled to the output shaft. 43 as shown in Rg. 45 
1. First, as shown in the part (A) of Fig. 2, the ' 
clutch outer 48 is fitted on the middle portion of the 
output shaft 43 from behind until the helical spline 
gear 48a is engaged with the helical spline gear 
43a. Next, the carrier 44 is mounted on the rear so 

' end portion of the output shaft 43 from behind in 
such a manner that the former is spline-connected 
to the latter and abuts against the front end (sic) of 
th^ clutch outer 48; Under this condition, a first 
annular groove 43c (sic) provided for the snap ring 55 
to hold the front end of the output shaft is exposed. 
The first snap ring 45 is fitted in the groove. As 
shown in the part (b) of Fig. 2, the carrier 44 is 



moved backwardly until the bottom of a circular 
recess 44a formed therein abuts against the first 
snap ring 45. Under this condition, the inner cylin- 
drical wall of the circular recess 44a covers the 
snap ring 45, thus preventing the radial movement 
of the snap ring, the output shaft 43 has a second 
annular groove formed for the second snap ring 46. 
The second snap ring 46 is fitted in the second 
annular groove 43d exposed, to hold the carrier 44 
at the front end and to regulate the backward 
position of the clutch outer 48. 

As shown in Fig. 1, the clutch inner 49 is' put 
on the front half of the output shaft 43 from ahead 
in such a manner that it Is mounted through the 
bearing 29 on the output shaft 43. A plurality of 
rollers 50 are interposed between the clutch outer 
48 and the clutch inner 49, and compression 
springs (not shown) are set to push the rollers- 
circumferentialiy. Under this condition, the clutch 
outer and the clutch inner are coupled to each 
other through an end plate 55 with a cap 56. 

When.. .in the starter device thus constructed, 
the shift lever 34 is turned (counterclockwise in Rg. 
1) by the electro-magnetic switch, the over-running 
clutch is moved fonvardly to engage the pinion 52 
with the ring gear of the engine. In succession to 
this, the DC motor is started, to rotate the armature 
shaft 5. The rotation of the armature shaft 5 Is 
transmitted through the planetary speed reduction 
gear 15 and through the carrier 44 to the output 
shaft 43. The rotation of the output shaft 43 Is 
transmitted througli the over-runriing clutch 47 to 
the pinion 52 to rotate the ring gear of the engine; 
i.e., to rotate the e^ngine. 

. The pinion 52 is mounted on the front end 
portion small in diameter of the clutch inner 49, 
with the stopper 53 set outside. Therefore, the 
inside diameter of the pinion 52 can be reduced, 
and the outside diameter can be set to a desired 
value. That Is, in the starter device of the invention, 
the designing of the pinion is higher in the degree 
of freedom, and it Is unnecessary to change the 
specification of the over-running . clutch 47 when 
that of the pinion is changed. 

As was described above, in the starter device 
of the invention, the rotation reduced in speed by 
•the revolution of the planet gears is transmitted to 
the carrier, and then to the output shaft coupled to 
the front end portion of the carrier, and the over- 
running clutch is mounted on the output shaft so 
that the rotation of the output shaft is transmitted 
through the over-running clutch to the pinion. In 
this connection, the clutch inner of the over-running 
clutch Is so designed that its middle portion is 
reduced in diameter, and the front end portion is 
made smaller than the middle portion to support 
the pinion. Hence, in increasing or decreasing the 
number of teeth of the pinion, the degree of free- 



4 



7 



EP 0 499 955 A1 



8 



dom is Increased as much. Accordingly, in the 
starter device of the invention unlike the conven- 
tional one, it is unnecessary to change the speci- 
fication of the over-running clutch when that of the 
pinion is changed. In addition, the above-described 5 
construction contributes to reduction of the weight 
of the clutch Inner, thus allowing the pinion to 
smoothly mesh with the ring gear of the engine. 

While the the present invention has been de- 
scribed in relation to the preferred, embodiments, io 
and modifications thereof, the scope of, the present 
invention is not confined to these embodiments 
and modifications, but may be modified or prac- 
ticed in various ways without departing from the 
spirit or essential character of the invention as is 
recited in the appended 

Reference signs in the claims are intended for 
better understanding and shall riot limit the scope. 

Claims 20 

1. A starter device comprising: 

an planetary speed reduction gear (15) in 
which planet gears (16) revolve to reduce a 
speed of rotation, of the armature shaft (5) of 25 
an electric motor (1); 

a carrier (44) supporting said planet gears, 
to which rotation of said armature shaft is 
transmitted through said planetary speed re- 
duction, gear (15); 30 

an output shaft (43) in which the front 
portion is smaller in diameter than the rear 
portion, said rear portion of said output shaft 
(43) being engaged with said carrier (44), so 
that rotation is transmitted to said output shaft 35 
(43) through said carrier (44); 

a first snajD ring (45) fitted in the output 

■ shaft (43) at the rear end, to hold the rear end 

■ of said carrier (44); 

a second snap ring (46) fitted in the output 4o 
shaft (43) ahead of said first snap ring (45). to 
hold the front end of said carrier (44); 

a clutch outer (48) which is coupled to the 
.middle portion of said output shaft (43) through 
helical spline gears (48a) formed thereon so 45 
that rotation of said output shaft (43) is trans- 
mitted thereto; 

. a clutch inner (49) in which the rear end 
portion thereof is coupled through a plurality of 
rollers (50) to .said clutch outer (48), thus for- 50 
ming an over-running clutch (47) to transmit 
rotation in one direction, 

said clutch inner (49) having a middle por- 
tion smaller in diameter, and a front end por- 
tion smaller in diameter than said middle por- 55 
tion; 

a bearing (51) fitted in the front bracket 
(42) of said electric motor (1), supporting said 



middle portion of said clutch inner (49); and 

a pinion (52) mounted on said front end 
portion of said clutch inner (49). 

2. A starter device according to claim 1. further 
comprising: 

a stopper (53) provided to hold said pinion 
(52) at the front end; and 

. a spring (54) by which said pinion (52) is 
urged forwardly. 

3. A starter device according to claim 1, wherein 
said first snap ring Is a C-shaped snap ring 

(45) . 

4. A starter device according to claim 1, wherein 
said second snap, ring is a E-shaped snap ring 

(46) . 
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